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ABSTRACT
Objective: To determine the influence of age and
gender, respectively, on the association between
employment status and body mass index (BMI) in




Participants: 7228 from fourth wave of the Korean
Longitudinal Study of Aging (KLoSA), the survey’s
short form and year: ‘KLoSA 2012’.
Main outcome measures: BMI.
Results: BMI among the employed was higher than
among the unemployed for those under 60. In terms
of gender, employed men reported higher BMI than
their unemployed counterparts, whereas employed
women reported lower BMI than did unemployed
women.
Conclusions: Employment status showed varying
impacts on obesity by age and gender. Both
unemployment at or after 60, as well as unemployment
among women, is associated with increased BMI
compared with unemployment among younger
individuals or men, respectively.
INTRODUCTION
Unemployment has been associated with
unhealthy weight status, including overweight/
obesity1 2 or underweight.3 Unemployment
might inﬂuence weight changes in a variety of
manners. First, unemployment leads to an
overall decrease in physical activity compared
with being active in the workforce. For
example, prior to unemployment, occupa-
tional activity, consisting of both the commute
to work and the actual physical activity of work,
makes up the largest portion of all daily activ-
ities for most adults. Even employees in a sed-
entary job are more likely to be physically
active than the unemployed.4 5 Second, being
unemployed is associated with behavioural
changes that inﬂuence diet. Unemployment
leads to decreased consumption of fruits and
vegetables, and increased consumption of
unhealthy foods such as snacks and fast food.6
Therefore, unemployment might lead to
behavioural changes that affect either physical
activity, food intake or both, subsequently
resulting in weight gain or weight loss.
Several studies supported the association
between employment status and body mass
index (BMI). Unemployment appears to be
signiﬁcantly associated with a higher preva-
lence of obesity in comparison to full-time
employment in cross-sectional studies.5 7–9
Longitudinal studies also have found that
individuals who experience job loss (ie,
become unemployed) gained more weight
compared with those remaining in employ-
ment.2 10 11 On the other hand, few studies
reported that job loss or unemployment was
signiﬁcantly related to lower weight gain and
higher weight loss than employment.12 13
Although these studies offer evidence of a
relationship between employment status and
BMI, there are still questions about whether
unemployment leads to higher BMI. Gender
has been hypothesised as a potential con-
founder of the relationship between employ-
ment status and BMI because men and
women experience of unemployment in dif-
ferent ways depends on their different work
histories, employment opportunities and
Strengths and limitations of this study
▪ Nationally representative data were used.
▪ A series of regression models were computed to
examine the relationship between body mass
index and employment status as well as potential
moderating effects of age and gender on that
relationship.
▪ Owing to the limitation of data sources, including
some socioeconomic factors was not possible.
▪ The causality of relationships cannot be consid-
ered because this is cross-sectional study.
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general life experiences.14 15 In addition, obesity in
older adults is frequently observed because of a loss of
the ability to maintain energy balance with increasing
age.16 Although age-related differences between the
working roles of older men and women are important,
the association of age and gender around BMI after
being unemployed remains unclear. For instance, several
studies found that weight gain related to unemployment
was greater in women.1 2 5 10 However, no such associa-
tions were observed in men.17 Conversely, according to
Morris et al,11 there was a signiﬁcant increase in weight
among men aged 40–59 who experienced unemploy-
ment over a 5-year follow-up period.
The majority of previous studies examining the inﬂu-
ence of age and gender on the relationship between
employment status and BMI report mixed results.
Furthermore, most studies examining the relationships
between employment status and weight change have pri-
marily focused on developed Western countries;
in-depth investigations among Asian populations are
limited. Therefore, a population-based study of the
Korean elderly may be helpful in clarifying the associ-
ation between employment status and BMI. Additionally,
understanding the pattern of BMI in the elderly might
provide insight into developing appropriately timed and
effective strategies to improve health status in the later
years of life. The purpose of this study was to determine
the inﬂuence of age and gender, respectively, on the
association between employment status and BMI in




We used data from the Korean Longitudinal Study of
Aging (KLoSA), which was obtained from a public
repository (http://survey.keis.or.kr/USBBSGO00N.do?
mnucd=OldDwn5). The population of KLoSA partici-
pants includes adults aged 45 or older at the time of the
ﬁrst interview. The Korean Labor Institute conducted
the KLoSA, funded by the Korean Ministry of
Employment and Labor, collecting data every second
year starting in 2006. The purpose of KLoSA is to build
up the basic data needed to devise effective social and
economic policies to address the trends in population
ageing process. Data from the fourth wave of the
KLoSA, collected in 2012, were used in this study
because they were the latest data available at the time of
this analysis. There were 7486 participants in wave 4 of
the KLoSA, of which 256 did not provide BMI values
and 2 did not provide her/his smoking status or educa-
tion level; the ﬁnal analysis model used data from 7228
participants. This study was approved by the Institutional
Review Board of the Catholic University of Korea
(MC14EISI0075) with a waiver for informed consent
because the data were obtained from an already public
database.
Variables
BMI was used as the outcome variable and was deﬁned
as weight in kilograms divided by height in metres
squared (kg/m2). The height, weight and employment
status (0=currently not working; 1=currently working),
and marital status (0=currently not married; 1=currently
married) were self-reported. Respondents’ education
level was also self-reported and categorised as ‘elemen-
tary level or lower’, ‘middle school graduate’, ‘high
school graduate’ and ‘college graduate or higher’, which
was dummy coded in the regression model.
Respondents’ age was calculated using their birth year
and categorised into three age groups: aged 45–59, 60–
74 and 75 and over.
Factors related to health behaviour affect obesity.
Smokers are less likely to be obese than non-smokers.18 19
Some studies indicated that smoking status is related to
high risks of central obesity,20 and ex-smokers are at
increased risk of central obesity even though there is no
relationship between central obesity and current smoking
status.21 In the previous literature, drinkers showed more
obesity than non-drinkers, and heavier drinkers are more
likely to have increased BMI and higher risk of obesity.22 23
In Korea, heavy alcohol consumption (≥30 g/day) is asso-
ciated with high blood pressure and high triacylglycerol in
men and high fasting blood glucose and high triacylgly-
cerol in women, and is positively associated with an
increased risk of central obesity and metabolic syn-
drome.24 Obese people are generally less active than
normal weight people.25 Exercise improves body compos-
ition, physical functioning, cardiovascular risk and cardio-
respiratory ﬁtness.26 27 Participants’ drinking behaviour
was assessed by the Korean version of the Alcohol Use
Disorder Identiﬁcation Test (AUDIT-K). The AUDIT was
developed by the WHO as a simple method of screening
for heavy drinking and as a brief assessment. In the survey,
ﬁve yes or no questions were used to measure drinking
behaviour: ‘experience that feel that will should quit drink-
ing’, ‘experience blamed about drinking habit’, ‘experi-
ence that get angry because of criticism about drinking’,
‘guilt experience about drinking’, and ‘experience drink-
ing in the morning’. Cigarette smokers were categorised
into three groups: non-smokers, former smokers and
current smokers. Non-smokers included people who have
never smoked, former smokers included people who
smoked earlier, but who have since quit, and current
smokers included people who have smoked continuously.
In the questionnaire that included regular exercise, the
participants were asked questions with yes or no: ‘Do you
exercise regularly (at least weekly)?’.
Statistical analysis
Descriptive analyses were conducted to summarise the
sample characteristics. A series of regression models
were computed to examine the relationship between
BMI and employment status as well as potential moder-
ating effects of age and gender on that relationship. In
the ﬁrst regression model, we included only age, gender,
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and employment status and other controls including
marital status, education level and other health-related
behaviours such as alcohol drinking, smoking and
regular exercise. The ﬁnal regression model included
cross-product terms of employment status and age
groups and of employment status and gender to test for
a potential moderating effect. A model without cross-
product terms of employment status and age group or
gender served as a baseline model. Stata V.13.1
(StataCorp LP, College Station, Texas, USA) was used to
estimate the analysis models.
RESULTS
Characteristics of study participants including BMI are
summarised in table 1. BMI scores of the 7228 partici-
pants included in this analysis ranged from 12.5 to 37.8
with a mean of 23.2 (SD=2.8). There were more female
participants (56.6%) than male participants. About a
third of the study population was younger than 60, 46%
were between 60 and 75, and 24% were older than 75.
Almost 60% were employed and 77% were currently
married. About 10% reported college graduate or
higher level of education, 28% and 17% high school or
middle school graduate, respectively, and 45% elemen-
tary or lower level. In terms of health-related behaviours,
66% were normal drinkers, 31% heavy drinkers and 4%
endorsed alcohol dependence. Sixteen per cent were
current smokers, 15% were former smokers and 69%
reported they had never smoked. Also, 36% reported
that they exercised regularly (table 1). In terms of
weight status, 43% had normal weight while 1% were
severely obese, 22% obese, 29% overweight and 5%
underweight (not reported in the table).
Table 2 summarises the results from the regression
model of BMI on employment status and other covari-
ates. After controlling for health-related behaviours such
as alcohol consumption and smoking status and other
sociodemographic characteristics including marital
status and education level, the relationship between BMI
and employment status was inﬂuenced by respondent
age group and gender. In model 1, the association
between BMI and employment status was not signiﬁcant
(B (SE)=0.09 (0.08), p=0.22) when all the age groups
and gender groups were considered as a whole. In
model 2, in which cross-product terms of unemployment
status and age groups and gender were included, the
BMI of the unemployed was lower than the employed
among men under 60 (B (SE)=−0.83 (0.15), p<0.001).
Further, the strength and the direction of the association
between BMI and employment status changed depend-
ing on the age groups included (B (SE)=0.64 (0.16),
p<0.001 for 60–74 years old group; B (SE)=0.92 (0.24),
p<0.001 for the 75 and older group; table 2). This mod-
erating effect of age group on the relationship between
BMI and unemployment status is illustrated in ﬁgure 1.
Similarly, the relationship between BMI and
unemployment status differed by gender (B (SE)=0.85
(0.14), p<0.001). Figure 2 illustrates the differential rela-
tionship between BMI and unemployment status by
respondent gender.
In terms of health-related behaviours, heavy drinkers
had higher BMIs than did normal drinkers (B (SE)=0.23
(0.08), p=0.004) whereas no differences were found
between normal drinkers and alcohol dependents (B
(SE)=0.13 (0.17), p=0.466). Current smokers had lower
BMIs than did non-smokers (B (SE)=−0.42 (0.11),
p<0.001), but BMI scores of former smokers did not vary
from those of non-smokers (B (SE)=−0.16 (0.11),
p=0.163). No differences in terms of their BMIs were
found between those who exercised regularly and not
(B (SE)=0.11 (0.07), p=0.134).
DISCUSSION
This study investigated the relationship between employ-
ment status and obesity among middle-aged and older
individuals using nationally representative data from
Korea. Results indicate that age and gender modiﬁed
the effect of unemployment on BMI. In the case of
those under 60, the BMI of employed individuals was
higher than that of unemployed individuals. Conversely,













Currently married 5570 (77.1)
Not currently married 1658 (22.9)
Education level
Elementary school graduate or lower 3250 (45.0)
Middle school graduate 1235 (17.1)
High school graduate 2001 (27.7)
College graduate or higher 742 (10.3)
Alcohol drinking status
Normal drinker 4732 (65.5)
Heavy drinker 2205 (30.5)
Alcohol dependent 291 (4.0)
Smoking status
Non-smoker 4950 (68.5)
Former smoker 1105 (15.3)





Body mass index (range 12.5–37.8) 23.2 (2.8)
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among those 60 and older, the BMI of those
unemployed was higher than that of the employed. BMI
was also modiﬁed by gender. Unemployed women
reported higher BMI compared with employed women.
In contrast, employed men had higher BMI than
unemployed men.
This study aims to reveal the relationship between
employment status and BMI, considering the effect of
gender and age, respectively, in Korea. The relationship
between employment status and obesity has been ana-
lysed in several studies.28–31 The employed showed
higher proportion of obesity compared with the
unemployed in a Korean adults group.28 Similarly, the
retirement from strenuous job is highly related to BMI.29
Conversely, another study presented that employment
was less associated with BMI or non-signiﬁcant.30 Also
obesity increases the probability of unemployment.31
These complicated relationships could result from the
cause of unemployment and the effect of gender.
Unemployment could be the result of retirement or
lead to further job seeking. It is possible that the health
behaviour of job seekers and retirees could differ. For
example, job seekers spend less time participating in
sports and are more often smokers, while retirees spend
their time on leisure activities.6 32 Our result also
showed that the effect of unemployment differs with
age. Among those under 60 years of age, the
unemployed were associated with lower BMI compared
with the employed. However, among those 60 years and
older, the unemployed were associated with higher BMI
compared with the employed. When considering that
Korea’s general retirement age is 60 for men and
women, the different pattern between the old age group
and the young age group could be affected by
retirement.33
The effect of retirement on obesity has been on
debate also.5–10 The calorie expenditure of jobs, food
away from home and the psychological effect of retire-
ment were all assumed to be factors that could affect an
individual’s obesity status. For example, retirement could
increase BMI because not working could decrease phys-
ical activity. Conversely, retirement could result in a BMI
Table 2 Regression model of body mass index on employment status and other covariates†
Model 1 Model 2
Characteristic B SE (B) 95% CI B SE (B) 95% CI
Employment status (ref: employed)
Unemployed 0.09 0.08 (−0.06 to 0.24) −0.83*** 0.15 (−1.13 to −0.52)
Age (ref: <60 years)
60–74 years 0.02 0.09 (−0.14 to 0.19) −0.23* 0.11 (−0.45 to −0.01)
>75 years −0.97*** 0.11 (−1.19 to −0.74) −1.47*** 0.21 (−1.88 to −1.07)
Gender (ref: male)
Female 0.10 0.10 (−0.10 to 0.29) −0.37** 0.13 (−0.62 to −0.12)
(Employment status)×(age group)
(Unemployed)×(60–74 years) − − − 0.64*** 0.16 (0.33 to 0.96)
(Unemployed)×(>75 years) − − − 0.92*** 0.24 (0.46 to 1.38)
(Employment status)×(gender)
(Unemployed)×(female) − − − 0.85*** 0.14 (0.57 to 1.12)
*p<0.05, **p<0.01, ***p<0.001.
†Results presented in the table were adjusted for marital status, education level, alcohol drinking status, smoking status and regular exercise.
Figure 1 Effect of employment status on BMI by age
groups. BMI, body mass index.
Figure 2 Effect of employment status on BMI by gender.
BMI, body mass index.
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decrease through a reduction in eating out. When con-
sidering psychological effects, retirement could decrease
a sense of belonging, which could cause increase in
BMI.5 These various ﬁndings imply that the effects of
retirement on BMI are diverse. For example, Chung and
colleagues reported that retirement is associated with an
average net gain of 0.24 BMI points, though the effect
of ageing overshadowed the effect of retirement.6 In
contrast, another study reported no association between
retirement and BMI among men; in women, however,
increased BMI was observed.5 Another Korean study
observed that among those 65 and older, the OR of
obesity in the unemployed compared with those
employed full time was 1.451 and 1.399 for men and
women, respectively, a signiﬁcant effect. Among the part-
time employees, the OR was observed to be 1.172 and
1.164 for men and women, respectively, though this
increase was not statistically signiﬁcant.7
In the case of retirement, Korea is unique. As previ-
ously stated, Korea’s general retirement age is 60 for
men and women.33 However, the actual retirement age
is closer to 70 years, which is second only to Mexico, and
much higher than that of the Organization for
Economic Co-operation and Development, which is
63.5. This a result of the high work participation rate of
Korea. Among Korean 65–69 years old, more than one
half work. Also, like in Mexico and Greece, Korea has a
large gender gap in the work participation rate.
Therefore, we focused on the impacts of gender and age
and the results showed mixed effects. When only BMI,
unemployment status, gender and age were considered,
no signiﬁcant relationships were revealed, except age.
However, when the cross-product term was considered,
unemployment among individuals aged 60 and older,
was associated with an increase in BMI. The results of
our study are consistent with a previous study, which
asserted that unemployment in older age could increase
BMI.6 A decrease in physical activity could be the reason
for this increase in obesity.4 In addition, the gender
cross-product term showed an increase in BMI among
unemployed women. In a previous study on the effect of
gender, a similar result that lower socioeconomic status
was positively associated with overweight/obesity in
Malaysian women and negatively associated in Malaysian
men was reported.34
However, the results of our study regarding those
younger than 60 differ from another cohort study that
found that long-term unemployment was related to
increasing BMI.8 Many Korean companies have allocated
money for social gatherings; if workers frequently partici-
pate in these alcohol-heavy parties, the calorie intake of
those employed could be higher than that of those
unemployed.35 Further investigation is required to reveal
the modifying effect of age on unemployment. Also, this
could partially explain the gender difference related to
employment status. Generally, alcohol drinking is less
tolerated in women in Korean culture; therefore, the
calorie impact of alcohol in women could be less than it
is for men.36 Additionally, the fact that women in the
workplace may perceive greater discrimination regarding
obesity compared with men could explain the observed
gender-based differences in obesity related to employ-
ment status.37
Among lifestyles, heavy drinkers reported higher BMIs
compared with normal drinkers. In the case of alcohol-
dependent individuals, the gradient is larger, though
not large enough to show a signiﬁcant dose effect. The
small number (4%) of alcohol dependents may be the
reason for this non-signiﬁcance. The higher BMI among
heavy drinkers also implies that alcohol use could con-
tribute to higher BMI in Koreans.
This study has several limitations. First, it did not con-
sider all factors that could affect BMI. For example,
socioeconomic factors such as income and education
could inﬂuence BMI. Additionally, residence or family
structure could impact the BMI of older people. Owing
to the limitation of data sources, including these factors
was not possible. In addition, the nature of employment
was not considered in this study. For example, a blue-
collar or white-collar job could impact obesity status.
Similarly, one’s job status, partially employed or fully
employed, was not considered, and these factors require
further investigation. In addition to that, unemployment
status included both unemployed and retired people.
Also because BMI does not differentiate fat and muscle,
high BMI does not always mean obesity.38 Finally, this is
cross-sectional study, and therefore the causality of rela-
tionships cannot be analysed. For example, high BMI
and its related morbidities could hinder an individual’s
employment status.
In spite of these limitations, this study examines the
relationship between employment status and BMI using
nationally representative data of Korea, and the inter-
action effects of age and gender is statistically signiﬁcant.
Unemployment showed different associations with
obesity based on age and gender. Considering the differ-
entiating effect of unemployment on obesity, the
gender-speciﬁc and age-speciﬁc obesity intervention for
the unemployed would be required.
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